Abstract. In this paper, we proposed the spacing of the single-bow baffle plate to adapt to the current sea water source heat pump air conditioning system. The paper used AutoCAD platform to create a geometric model of a single bow baffle tube heat exchanger, and used the fluid analysis software Fluent to solve the heat exchanger model. The different baffle layouts were compared in the whole sea water source heat pump air conditioning system. Through the distribution of the pressure, velocity and temperature of the shell side, the optimal heat exchanger of baffle plate heat exchanger was obtained. The results show that the spacing of the baffle plate has the optimal value, and when the distance outside the baffle is equal to or slightly larger than the distance within the baffle, the comprehensive performance of the heat exchanger is better.
Introduction
Ships sail around the world. In order to adapt to different weather conditions in different navigational waters, the sea water source heat pump system [1] uses sea water to provide cooling and heat sources for ships to exchange heat in the heat exchanger [2] . The shell type heat exchanger is simple in structure, easy to manufacture, and it has relatively mature production technology. Therefore, the application field is the most extensive at present [3] . The numerical simulation was carried out on different numbers and chordal heights of the shell and tube heat exchanger, when the ships works in nuclear pollution zones [4] . In 2015, Meng Wei et al. used Fluent to compare the single-bow, y-type and t-type baffle heat exchanger [5] . In this paper, we used CAD software to establish the 3D solid model. The velocity distribution, pressure distribution and temperature distribution of the shell side fluid are analyzed. By changing the internal baffle layout of the heat exchanger, the distribution of the flow field is compared. Through the study, the influence of different baffle layout on flow and heat transfer can be obtained, which has certain reference value for the design of heat exchanger based on the sea water source heat pump air conditioning system.
Mathematical Models and Geometric Models

Mathematical Models
There are several basic laws that fluid heat transfer follows: law of conservation of mass, law of conservation of momentum and law of conservation of energy. The flow of the shell side fluid of the heat exchanger also satisfies the three basic theorems. In this paper, we will assume that the flow is an incompressible flow.
Geometric Models
The establishment of geometric model is not only the starting point of fluid flow simulation analysis, but also convenient for the subsequent grid division [6] . This paper used CAD software for geometric modeling. The geometric model is presented in Figure 1 .
There are 5 parts of the heat exchanger. In addition, A is equal to E, which is the outer space of the baffle plate. B is equal to C and D, which is the spacing in the baffle. For the convenience of comparison, the other dimensions are identical except for the spacing of baffles. In addition, for the convenience of calculation, the corresponding simplification is also made. The main structural dimensions are shown in Table 1 . 
Grid Generation and Numerical Methods
Meshing
We use Gambit for grid division. A more accurate tetrahedral mesh is used to the division of unstructured grids to simulate the more complex space with baffles and inlet and outlet pipes. For other areas with relative rules of spatial shape, we use Tet/Hybrid such as hexahedron and wedge to mesh. The total number of grid is 1348685. The results show that the grid number between 0 and 0.4 is more than 90%, so the grid quality is qualified. So the following simulation can be carried out.
Parameter Setting
Fluent is used to simulate the finite element model. The solution parameters should be set first. For the heat exchanger of this paper, copper tube is selected as the material. The heat transfer coefficient of this paper is 401W/(m*k), and the wall thickness is 6mm. The density of the sea water is 1.025kg/m3. The specific heat capacity is 3.9kJ/(kg*K). The thermal conductivity is 0.49W/(m*k). And the viscosity is 0.000765265Pa*s. The boundary conditions are set in Table 3 . In this paper, computational fluid used a velocity inlet boundary conditions .The inlet velocity is 1 m/s. Turbulence definition adopts pressure outlet boundary condition. The wall is an adiabatic boundary condition with impermeability and no slip. We adopt the k-ɛ equation model and the Pressure Based Implicit (Implicit) to solve. Pressure velocity coupling algorithm adopted SIMPLE algorithm. The solution of momentum, energy and turbulence parameters is the Second Order Upwind. This article set the monitor, set the value energy equation to take 10 -6 , the rest took 10 -3 . In this paper, a heat exchanger is simulated in the hottest area-red sea. The temperature is 37.26 C. The average temperature above 40 ℃. When air conditioning is cooled, the free flow temperature is set as 313K. The inlet temperature is set as 293K, and the outlet temperature is set as 298K.
Numerical Simulation Results of Shell Heat Exchanger
In this paper, five groups of heat exchangers were simulated: the length of A is 100mm, 150mm, 200mm, 250mm and 300mm, while the length of B is 267mm, 233mm, 200mm, 167mm and 133mm. The first and second group A is less than B, the third group A is equal to B, and the fourth and fifth groups A is greater than B. For the gap height of the baffle plate, it adopts the 38% notch height to analyze the pressure, speed and temperature.
Distribution of Pressure
Through the simulation analysis, the ship air condition system is for refrigeration. The length of A is 100mm, 150mm, 200mm, 250mm and 300mm.The pressure distribution diagram of the shell flow of the baffle shell heat exchanger is as follows. For further study, the pressure distribution in X-axis position is analyzed. From the above pressure distribution diagram, when the length of A is 100mm, 150mm, 200mm, 250mm and 300mm, the pressure is gradually concentrated in the middle part of the baffle plate, and the amplitude gradually increases. This shows that when the baffle plate is arranged closer to the inlet of the heat exchanger, the diversion of the baffle plate reduces the pressure loss of the shell.
As is shown on the pressure variation on the X-axis at the symmetric surface of the heat exchanger model. As the length of A gradually increases, the average pressure is increased. However, between 200mm and 250mm in section A, in A period of between 200 mm to 250 mm, there is little difference in pressure. With the gradual increase of section A, the pressure drop is increased. The increase rate of pressure drop is gradually decreased, and then it is stable when A is from 200mm to 250mm, and at last gradually increases.
Distribution of Velocity
Through the simulation analysis, the ship air condition system is for refrigeration. The length of A is 100mm, 150mm, 200mm, 250mm and 300mm. The velocity distribution diagram of the shell flow of the baffle shell heat exchanger is as follows. For further study, the velocity distribution in X-axis position is analyzed.
As can be seen from the above velocity distribution diagram. Due to the effect of the baffle blocking the fluid, formed the back flow. It flows surrounding the heat exchange tube and strengthened the turbulence. But a "dead zone" is formed on the back of each baffle. Because the baffle plate is blocking the fluid, the velocity increases first and eventually tends to decrease. The length of A increases, the more the obstruction of the fluid is concentrated in the middle part, the greater the velocity gradient increases. As is shown on the velocity variation scatter diagram on the X-axis at the symmetric surface of the heat exchanger model, the length of A increases, the velocity distribution of the fluid is wider and the turbulence intensity is more intense. Through the simulation analysis, the ship air condition system is for refrigeration. The length of A is 100mm, 150mm, 200mm, 250mm and 300mm. The temperature distribution diagram of the shell flow of the baffle shell heat exchanger is as follows.
Distribution of Temperature
As can be seen from the above temperature distribution diagram, the larger the length of A, the less temperature change. Instead, in the range of A length of 200mm to 250mm, the range of temperature change is more obvious. The temperature distribution of the whole shell is more uniform.
Summary
In this paper, sea water source heat pump is used to extract seawater to provide cold and heat load for ships under the whole sea water source heat pump air conditioning system. In the case of refrigeration, when the ship is sailing in high temperature area, the relative deep water will take the heat away from the ship to ensure the normal operation of the ship. The comparative analysis about the length of A is made on the distribution of the shell flow field with a tube shell type heat exchanger. The conclusions are as follows:
Under the same condition and baffle plate, when the outside the baffle spacing of section A is larger than the baffle spacing of section B, and the length of A increase. Due to the short length of the turbulent region, the efficiency of the heat exchanger is constantly deteriorating. When the length of A is far less than B, and the length of A decreases. Due to the baffle spacing increase, the turbulence degree is not sufficient. The heat exchanger efficiency of the heat exchanger is constantly deteriorating.
(2) Analyzes the pressure, velocity and temperature distribution of single bow baffle plate heat exchanger. There is an optimal value when A is proportional to B. At this point, the velocity distribution is relatively severe. The degree of turbulence is enhanced. The temperature distribution gradient is relatively large. The pressure drop is relatively uniform and reasonable. It can be concluded that when the length of A is around 200mm to 250mm, the comprehensive performance of heat exchanger is better. Therefore, the length of the outer space of the baffle plate has the optimal value, and its length is equal to or slightly larger than the length of the interval within the baffle plate. The comprehensive performance of the heat exchanger is better.
(3) In the high temperature area, through the analysis of pressure, velocity, temperature distribution, and the heat exchanger of the sea water, it can be used in extremely hot areas in the whole sea area.
Development prospect: For the shortcoming of this heat exchanger, it still needs to be improved to make it more suitable for the whole sea water source heat pump air conditioning system. The heat exchanger in this paper optimized heat transfer by adjusting baffle layout. It is widely used in the development of the whole sea area navigation.
